1. A surgical fastener comprising: 
a base having at ueast one substantially planar surface, 
a flange bendably joined to a first edge of the base and having at least one 
substantially planar surface adapted to cooperate with the planar surface of the base, 

a pin bendably jo^ied to the base at a second edge of said base opposing the 

first edge, and 

a needle for skeweiing tissues, or tissue and graft, the needle being 
removably joined to the pin to receive the tissues, or tissue and graft, from the needle, the 
pin and flange capable of bending <^>ver the base to fix the tissues, or tissue and graft, 
together. 



2. A surgical fastener defined in claim 1 wherein the base is configured 
to be releasably engaged with an associated applying instrument. 




3. A surgical fastener for 'securing portions of tissues, or tissue and 
graft, together comprising: 

base means having aHeast one substantially planar surface, 
flange means bendably joined to a first edge of the base means and having at 
least one substantially planar surfals > f^cooperatin^vith the planar surface of the base 
means, 

pin means bendably joined tb the base means at a second edge of said base 
opposing the first edge, and 
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needle means removably joined to toe pin means for piercing tissues, or 
tissue and graft, wherein the base means and the flange means each have cooperating 
surfaces to contact and secure on the pin mean/s portions of tissues, or tissue and graft, to 
be joined together. 



4. A surgical fastener defined in claim 3 wherein the base means 
includes means for releasably engaging an associated applying instrument. 

5. An instrument for applying a surgical staple comprising: 
an elongated shaft having a distal end portion, 

a staple holder at the distal end portion adapted to engage a staple and a 



needle removably joined to the staple, the staple having a base including at least one 



I 



substantially planar surface, a flai^'^ids^ly joined to a first edge of the base and having 
at least one substantially planaivsurface adapted to cooperate with the planar surface of the 



/ 



base, and a pin bendably joined /to an edge of the base opposing said first edge, 



2/11 



a staple ^forming! member at the distal end portion adapted to bend the pin 
over a substantial portion of tile base and to bend the flange over a substantial portion of 
the pin, so that the staple is substantially closed, and 

a handle having a controller actuating the staple forming member. 



6. An/instrument defined in claim 5 wherein the elongated shaft has a 
length and width adapted for use in minimally invasive surgery. 
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7. An instrument as defined in claim p wherein the base is configured to 
be releasably engaged by the staple holder, and the handle has a control for releasing the 
staple after it is closed. 



8. An instrument as defined' in claim 5 wherein the staple holder is also 
adapted to articulate the needle relative to the elongated shaft, and the handle has a control 
for actuating an articulating mechanism. 



9. An instrument as defined in claim 5 wherein the instrument further 
comprises a needle removal member at the distal end portion adapted to remove the needle 
from the staple. 



10. An instrume] 




ted in claim 5 wherein: 



the base and the'fflange each have cooperating surfaces to contact and secure 
on the pin portions of tissues to be joined or portions of a graft to an artery. 



11. /An instrument as defined in claim 10 wherein the elongated shaft has 
a maximum diameter less/than about 20 millimeters. 



12^ An instrument for applying a surgical staple comprising: 
an elongated shaft having a distal end portion, 

staple^holder means at the distal end portion for holding a staple and a needle 
removably attached /to the staple for piercing tissues, or tissue and graft, the staple 
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comprising base means having at least one substantially planar surface for securing tissues 
or grafts, flange means bendably joined to one edge of the base means and having at least 
one substantially planar surface for cooperating ywith the planar surface of the base means to 
secure tissues or grafts, and pin means bendably joined to the base means at an opposing 
edge for holding tissues or grafts, wherein the base means and the flange means each have 
cooperating surfaces to contact and secure on the pin means portions of tissues to be joined 
together or portions of a graft to an artery, 

staple forming means associated with the staple holder means for bending the 
pin means over a portion of the base n^/ans, and for folding the flange means over a 
substantial portion of the pin means sci that thp^faple is^substantially closed, and 

a handle having control ^eans for actuating the staple forming means 

13. An instrumdit defined in claim 12 wherein the elongated shaft has a 
length and width adapted for use/in minimally invasive surgery. 

14. /An instrument as defined in claim 12 whereinthe base means 
includes means foy releasably engaging the staple holdermeans, and the handle has control 
means for releasing the staple after it is closed. 



15. An instrument as defined in claim 12 wherein the staple holder means 
includes means to articulate the needle relative to the elongated shaft, and the handle has 
control means for actuating such articulation means. 
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16. An instniment/as dfefined in claim 12 wherein the instrument further 
^ comprises needle removal means It the distal ejufportion for removing the needle from the 



pin means. 



18. An instrument as defined in claim 12 wherein the elongated shaft has 
a maximum diameter less th*n about 20 millimeters. 

19. A mefhod for attaching soft tissues located in the abdominal cavity, 
chest and retroperitoneal sp^ce and for attaching a graft to an artery in these areas 
comprising: 



providing an 



instrument for applying a surgical staple having an elongated 



shaft with a distal end portion and having a staple forming member at the distal end portion 
^adapted to bend portions of n staple, 



providing a staple holder at the distal end of the instrument with at least one 
staple, and a needle attached to each at least one staple, the at least one staple comprising a 

/ I 

base having at least one substantially planar surface, a flange bendably joined to one edge 

/ I 

of the base and having at least one substantially planar surface adapted to cooperate with 
the planar surface of the baseband a pin bendably joined to the base at an opposing edge, 
wherein ^the base and the flange each have cooperating surfaces to contact and secure on the 
pin portior^SsQf tissues to be joined together or portions of a graft to an artery, 

incising a pSi^t[Ftissueto~create-at4east-on$ the patient's 

abdominal cavity, chest or retroperitoneal space, 
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inserting the distal epd of the instrument through the opening, so that the 
distal end is disposed in the patier 

passing the needle through a portion of one tissue, graft or artery and 
through a portion of a second tissue, artery or graft, and 
actuating 




ing member to bend the pin over a substantial 
portion of the base and to beifd the flange over a substantial portion of the pin, so that the 
staple is substantially closed. 



21. The method defined in claim 19 wherein the passing and actuating 
steps are repeated to apply additional staples. 

22. The method drfine$i-iirclaim 1^ wherein the incising step creates a 
small incision and wherein the inserting, passing and actuating steps are performed by 
minimally invasive surgieafprocedures. 



passed through a portion 
form a portion of an 



23. The method defined in claim 19 wherein the shaft of the needle is 

r^£iteryand through a second artery or graft to 
anastomosis. 






26. A surgical stable system for fastening together tissues, or tissue and 
graft, comprising: 

a first section adapted to be removably joined to a tissue and/or graft 
piercing implement; and 
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a second section adjacent to said/first section and adapted to be releasably 
gripped by a staple applying instrument, said/first and second sections capable of moving 
from a first orientation, where portions of said first and second sections are spaced apart 
sufficiently to receive the tissues, or tissue and graft, therebetween, to a second orientation, 
where said first and second sections lie in contact with the tissues, or tissue and graft. 



27. A surgical staple' as recited in claim 26, further comprising a third 
section adjacent to said second section, said third section capable of being bent with respect 
to said second section. 



28. A surgical staple as recited in claim 26, further comprising a piercing 
implement removably joined to said fii^st section. 



29. A surgical staple system for fastening tissues, or tissue and graft, 
together, comprising: 




a base' having a substantially planar surface and adapted to be releasably 
gripped by a staple/applying instrument;^ 

a flange-iaving^substantially planar surface attached to a first edge of said 
base, said flange capable of moving from a first position, where said substantially planar 
surfaces of said flange and base are spaced apart sufficiently to receive the tissues, or tissue 
and graft, therebetween, to a second position, where said substantially planar surfaces of 
said base and flange lie in contact with the tissues, or tissue and graft; and 
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a pin attached to a second edge of said base different from said first edge, 
said pin adapted to releasably join with a needle, said/pin capable of moving from a first 
position, where said pin and said substantially planar surface of said base are spaced apart 
sufficiently to receive the tissues, or tissue and jgraft, therebetween, to a second position, 
where said pin and said substantially planar surface of said base lie in contact with the 
tissues, or tissue and graft. 




5 



30. A surgical staple system a§ 
needle releasably joined to said pin. 




in claim 29 further comprising a 



31. A surgical staple system for fastening tissues, or tissue and graft, 
together, comprising: 

a staple including at least a first section adjacent toa_second_section, said 



/, 



first and second sections capable of movingfrom a first orientation, where said first and 
second sections are spSCech^JafTsufficiently to receive the tissues, or tissue and graft, 
therebetween, to a second orientation, where said first and second sections lie in contact 

/ 

with the tissues, or tissue and graft; and 

a needle capable of aligning and skewering the tissues, or tissue and graft, 
said needle removably attached to one of said first or second sections of said staple. 



32. A surgical fastening system, comprising: 

a needle including a first end capable of passing through tissue, or tissue and 
graft, and a second end opposite said first end; and 
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an instrument capable of manipulating said needle in a minimally invasive 
procedure such that said needle skewers a first tissue or graft onto said needle, 
aligns said first tissue or graft to a desired jrosition with respect to a second tissue or 
graft, and skewers said second tissue or gi|aft on said needle.] 



[ 33. A surgicaT fastened system as recited in claim 31, further comprising 

manual controls for controlling said instrument.] 

[ 34. A surgical fastener system as recited in claim 31, further comprising 

automated robotic controls for controlling said instrument.] 



6 



[ 35. A surgical fastener system as recited in claim 31, further comprising 
a staple removably attached to/said needle, said staple capable of fastening said first tissue 
or graft to said second tissue jor graft.] ^ 




36. A surgical fastener system, comprising: 
a staple including at least firsMuid second joined sections; 
a needle affixed to ap epd of one section of said at least first and second joined 
sections; 

an instrument cm^ble of manipulating said^ie^dle in a minimally invasive procedure 
such that said needle sxewers a first tissue or graft, aligns said first tissue or graft to a 
desired position with respect to a second-tissue or graft, and skewers said second tissue or 



graft, and said instrument 
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with respect to each other to secure smd first tissue or graft to said second tissue or graft 
between said at least first and second joinejPSections of the staple. 



37. J\ surgical staple system comprising: 
a staple includirig first, second and third sections; 
a needle affixed to said first section; and 
an instrument, including: 
a proximalxend, 

a distal end opposite said proximal end, said distal end including first means 
for manipulating said needle in a minimally invasive procedure such that said needle 
skewers tissues, or tissue and graft, onto said first section, and second means for 
folding said first and third sections with respect to said second section, 

means for operatWly connecting said proximal and distal ends, and 
at least one hand-actuated mechanism ^in said proximal end for controlling 
said first means for manipii atinff said needle ahd said second means for folding said 



first and third sections wi{h 



38. A surgical si 
third means in said distal end for 




means for folding said first and 
third means for removing said n< 



respect to said second section. 



laple system as recited in claim 37, further comprising 
n moving said needle from said first section. 



surgical s aple system as recited in claimJ38r wherein said second 



third sections with respect to said second section and said 
le from said first section retract proximally from said 
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distal end to provide a clear line of sight /or a surgeon to the needle while said first means 
manipulates said needle. 

40. A surgical stable system as recited in claim 37, wherein said means 
for operatively connecting said proximal and distal ends comprises drive rods connected 
between said hand-actuated mechanisms and said first means for manipulating said needle 
and said second means for folding said first and third sections with respect to said second 
section. 



41. A surgical staple system comprising: 
a staple including first/ second and third sections; 
a needle affixed to saj!d section; and 
an instrument, including: 

4 

a proximal did, 

a distal end/opposite ^aid proximal end, said distal end including first means 

/ 

for manipulating said needle in a minimally invasive procedure such that said needle 
skewers tissues, 6t tissue and graft, onto said first section, and second means for 
folding/said first and third sections with respect to said second section, 

leans fir operatively connecting-saidj)roximal and distal ends, and 
atle^stpne autoniated^obotic mechanism in said proximal end for 
controlling said first means for manipulating said needle and said second means for 
folding said fij st and third sections with respect to said second section. 
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42. A surgical staple sysj^m as recited in claim 41, wherein said means 



for operatively connecting said proximal and distal ends comprises drive rods connected 



between said automated robotic mechanism and 1) said first means for manipulating said 
needle, and 2) said second means Jfor folding^saidfir^ and third sections with respect to 
said second section. 



7 



43. A surgical staple system for fastening tissues, or tissue and graft, 
together, comprising: / 



a staple including a first section joined to a second section; and 



an instrument having u 
means in said 



proximal and distal end, including: 
Aistal end for holding said staple, 
means in said distal end for articulating said staple, 
means in said listal end for bending said first section with respect to 
said second section in a mini nally invasive procedure, 

controls located remotely from said distal end for actuating said 
staple holding means, said staple aijiculating means, and said bending means, and 
connecting me ins for connecting said controls in the proximal end 
with the staple holding m^ansj, said staple articulating means, and said bending 
means in said distal end. 



44. A surgii 
needle affixed to said staple for 
the tissues, or tissue and graft, in a 
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ing the tissues, or tissue and graft, and for locating 
iesired position with respect to the staple. 
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45. A surgical staple system as recited ip claim 44, wherein said needle 
is articulated by said means for articulating said staple. 

46. A surgical staple system as rented in claim 45, further comprising 
means for removing said needle from said staple. 



47. A surgical staple systenyas recited in claim 46, wherein means for 
bending said first section with respect to said/second section and said means for removing 
said needle from said staple retract proximally from said distal end to provide a clear line 
of sight for a surgeon to said needle whi^p said means for articulating said staple articulates 
said needle. 



48. An instrument including^stal and proximal ends for fastening 
tissues, or tissue and graft, together with^a staple in a minimally invasive surgical 



Jh 



procedure, the staple including a'base, a flange attached to a first edge of said base, and a 
pin attached to an edge of said /base other than the first edge, the pin having a needle 
removably mounted thereon mr skewering the tissues, or tissue and graft, comprising: 
a staple holder in the distal end for holding thestaple and needle; 
means in /hi distal end for articulating said staple holder, to manipulate the 
needle such that the needle skewers the ^stfes^or^tissue and graft, on the needle in a 
desired position with respect to each other, and positions the tissues, or tissue and graft, on 
the pin; 

means fti the distal end for removing the needle from the staple; 
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a staple forming member in the distal end, including: 

means for bending the pin down/over the base, and 
means for bending the flange down over the pin and base; 

controls located remotely from said distal end for actuating said means for 
articulating said staple holder, said means for removing the needle, and said staple forming 



member; and 



connecting means spanning between the distal and proximal ends of the 



/ 



instrument for connecting said controls to said me^is for articulating said staple holder, 



L 




said means for removing the needle, and said staple forming member, 




49. An instrument including distal and proximal ends for fastening tissues, 
or tissue and graft, together a^ecited in claim 48, wherein said means for removing the 
needle from the staple and^said stapl^oimmgm from said distal 

end to provide a clear line of sight for asurgeon to said needle while said means for 
articulating said staple holder manipulates said needle. 



50. An instrument including distal and proximal ends for fastening tissues, 
or tissue and graft, together as recited in ^lairn 48, wherein said controls comprise hand- 
actuated controls. 

51. An/instrume6t including distal and proximal ends for fastening tissues, 
or tissue and graft, together as/recited in cMniJl^wherein said controls comprise 
automated robotic controls. 
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52. An instrument including distal and prcmmal ends for fastening tissues, 
or tissue and graft, together as recited in claim 48, wherein said controls and said 
connecting means together comprise an automated robotic system for actuating said means 
for articulating said staple holder, said means for reiyfoving the needle, and said staple 
forming member. 

53. An instrument includingy&stal and proximal ends for fastening tissues, 
or tissue and graft, together as recited in claim 48 > furtfie? comprising a motor, controlled 
by said controls, for actuating said conneptifig means. 

54. An instrunfent including distal and proximal ends for fastening tissues, 
or tissue and graft, together as recited in claim 48, further comprising pneumatic means, 
controlled by said controls, for actuating said connecting means. 

55. ArwhstrumenTiiicluding distal and proximal ends for fastening tissues, 
or tissue and graft, together as recited in claim 48, further comprising hydraulic means, 
controlled by said controls/ for actuating said connecting means. 



[ 56. ^ method of fastening together tissues, or tissue and graft, in a 

minimally invasive procedure, comprising the steps of: 

(a) delivering a ctistal end of an endoscopic instrument through an incision in the 
outer body wall to a sit^ where a first tissue or graft is to be fastened to a second 
tissue or graft; and 
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(b) sewing the first tissue or graft to the second tissue or graft with the 
endoscopic instrument.] 

[ 57. A method of fastening together tissues, or tissue and graft, as recited 

in claim 56, further comprising a step (c) of fastening together the first tissue or graft to the 



second tissue or graft sewn 
of the instrument.] 



ogether in said step (b) with a staple provided on the distal end 



[ 58. A memod of fastening together tissues, or tissue and graft, in a 

minimally invasive procedure, comprising the steps of: 

(a) skewering a first tissue or graft onto a needle held by an instrument in a 
minimally invasive procedure; 

(b) aligning the first tissue or graft skewered on the needle in said step (a) to a 
desired apposition with Respect to a second tissue or graft in a minimally invasive 
procedure; and 

(c) skewering the secbnd tissue or graft onto the needle in the desired apposition 
identified in said step (b) in a minimally invasive procedure.] 



[ 59. A method or fastening together tissues, or tissue and graft, as recited 

in claim 58, further comprising a step (d) of fastening the first tissue or graft to the second 
tissue or graft in the desired position with respect to each other identified in said step (b).] 
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[ 60. A method of fastening together tissues, or tissue and graft, as recited 

in claim 59, further comprising the step (e) of removing the needle from the instrument and 
first and second tissues or graftsfpiior to said step (d) of fastening the first and second 
tissues or grafts together.] 



[ 61. A methofd of fastening together a first tissue or graft and a second 

tissue or graft in a minimally invasive procedure by a fastener including at least first and 
second joined sections, comprising the steps of: 

(a) positioning the first tissue or graft and the second tissue or graft in a desired 
relation to each other on one section of the fastener in a minimally invasive 
procedure; and 

(b) folding the at lfeast first and second sections of the fastener with respect to 
each other in a minimally invasive procedure to trap and fasten together the first 
tissue or graft and the second tissue or graft between the at least first and second 
sections of the fastener.] 



[ 62. A method of fastening together a first tissue or graft and a second 

tissue or graft as recited in claim 61, wherein said step (b) of folding the at least first and 
second sections of the fastener with respect to each other comprises the steps of: 

(c) folding the one section of the fastener with the first and second tissues or 
grafts positioned theieon down over a second section of the fastener; and 

(d) folding a third section of the fastener down over said first and second 
sections of the fastener.] 
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[ 63. A i lethod of fastening together a first tissue or graft and a second 

tissue or graft by a fasten] ng system including a fastener having at least first and second 
joined sections and a section adapted to pierce tissues and/or grafts, and an instrument for 
applying the fastener in a minimally invasive procedure, comprising the steps of: 

(a) delivering the fastener to the site where the first tissue or graft is to be 
fastened to the second tissue or graft by the instrument through an incision in the 
outer body wall; 

(b) skewering the first tissue or graft onto a section of the fastener in a 
procedure; 

first tissue or graft skewered on the fastener in said step (b) in a 
the second tissue or graft in a minimally invasive procedure; 
(d) skewering tt e second tissue or graft onto a section of the fastener in a 
minimally invasive procedure; and 



minimally invasive 
(c) aligning the 
desired position to 



(e) folding the at 



tissue or graft and th 



least first and second sections of the fastener with respect to 



each other in a minimally invasive procedure to trap and fasten together the first 



! 



second tissue or graft between the at least first and second 



sections of the fastener.] 



[ 64. A method of fastening together a first tissue or graft and a second 

tissue or graft as recited in claim 63, wherein said step (e) of folding the at least first and 
second sections of the fastener \vith respect to each other comprises the steps of: 

siction of 1 



(f) folding the one s< 



the fastener with the first and second tissues or 



grafts positioned thereon down over a second section of the fastener; and 
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(g) folding a third sectiqjh of the fastener down over said first and second 
sections of the fastener.] 

[ 65. A method of] fastening together a first tissue or graft and a second 

tissue or graft as recited in claim 63L wherein said step (b) of skewering the first tissue or 
graft onto a section of the fastener aid said step (d) of skewering the second tissue or graft 
onto a section of the fastener comprises the steps of: 

second tissues or grafts onto the section of the 
fastener adapted to pierce the jfirst and second tissues or grafts; and 
(g) moving the first and second tissues or grafts onto a section of the fastener 
adjacent to the section of the fastener adapted to pierce tissues.] 



(f) skewering the first an 



[ 66. A method of fastening together a first tissue or graft and a second 

tissue or graft as recited in claim 65, ft rther comprising the step (h) of removing the 
section of the fastener adapted to pierce tissues or grafts from the fastener.] 
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